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Introduction
In recent months, Iowa policymakers have been considering proposals to allow the
siting of large scale hog confinement operations in the state. At issue are the economic
implications and the environmental risks for rural communities, and therefore the state,
associated with large hog confmement operations. This is a sensitive political issue for rural
Iowa since the regionS economy is vitally dependent on agricultural industries, a major
contributor of nitrate contamination. (U.S. EPA, 1994). Economic development efforts
through the expansion of v^ue added livestock feeding can generate additional income and
jobs for rural areas. However, significant increases in livestock numbers would generate
proportionate increases in the quantities of manure. Improper application of the manure to
cropland may lead to nitrate contamination of surrounding water supplies.
In addition to the economic benetits and environmental costs to rural areas from large
confmement operations, perceptions of rural residents of the risk of contamination to their
drinking water will also influence policymakers and determine future political outcomes.
This paper reports the results of a survey sent to a random sample of all residents in Adams
and Clarke counties in Southern Iowa. The survey examined attitudes towards the
importance of environmental policy at the national and local levels, options for dealing with
potential nitrate contamination, and reaction to the potential siting of large scale facilities in
their area. The survey results demonstrate that rural residents are very concerned about the
impact of confmement operations on their drinking water. The results suggest that there is
need for continued dialogue with rural residents as policies toward large scale livestock
facilities are developed.
Survey methodology
This report is based on portions of a survey funded by the Leopold Center and
conducted by the Economics Department at Iowa State University. Surveys were mailed to
1,000 randomly selected residents of Adams and Clarke counties. Adams county was chosen
because of ongoing work on environmental issues in the Lake Icarius watershed. Clarke
county was chosen because it has a reservoir as its major water source and for its history of
vigorously pursuing economic development. A total of 447 surveys were returned, of which
444 were usable, for a response rate of 44.4 %. The elderly are somewhat overrepresented
in the sample. Over 44% of the respondents were 60 years of ageor older. Adams ^d
^Res^ch Associate, Research Assistant, and Professor in the Economics
Department, Iowa State University.
Clarke counties have only 40% and 36% respectively, of their citizens in that age
classification. The median income for households in both counties is slightly above $20,000.
Almost half of the respondents are in the $20,000-$49,999 range.
Summary of major findings
The survey results indicate high levels of concern over the potential contamination of
local drinking water supplies from large confinement operations. Survey respondents were
asked to indicate their level of concern about the location of a new 1,000 sow confinement
within varying distances of their homes. In all cases, over 80% of the respondents were
somewhat to seriously concerned about the potential for nitrate contaminating their drinking
water supplies. The level of concern about potential nitrate contamination was related to
occupation, gender, age and the source of drinking water. Income and educational
differences were significant in only one instance. Regulations on new confinement facilities
may come in the form of distance requirements from the nearest residence. Respondents
indicated that even at distances of 5 miles from residence they are very concerned about the
risk to drinking water supplies.
Over half of the survey respondents indicated that environmental concerns are
considered to be of top or high priority as a national and local policy issue. Rankings of
environmental issues varied based on occupation, gender and education levels of the
respondents. County of residence, source of water, age, income and the presence of children
in the home were not influential in either question.
Survey responses were classified according to county of residence, water source,
gender, age, occupation, income, education, and the presence of children. Chi-square tests
were performed to test if responses are significantly different within the classifications;
significant differences are highlighted in the narrative. A summary of each question for all
respondents is included in Appendix A. Characteristics of the survey respondents are
included in Appendix B.
Strategies for dealing with drinking water contamination from nitrates.
Respondents were asked how they would deal with the problem of nitrate
contaminated drinking water if it occurred in their region. Responses are summarized in
Table 1. Bottled water, purification systems, leaving the area, and other were the choices
offered. The vast majority of respondents indicated a preference for bottled water or the
installation of purification systems (82%).
The preferred choice of options for dealing with contaminated water differed
significantly across income groups. Lower income respondents were more likely than middle
or high income respondents to choose bottled water rather than purification systems. It is
likely that lower income respondents view the cost of purification systems as unfeasible given
their income level. Middle and high income respondents were almost evenly split between
bottled water and purification systems.
Choice of water supply alternatives differs significantly according to the original
water supply source. Over half of the residents who receive their water from municipal
sources indicated a preference for bottled water compared to the 38% of either rural water
or well water residents. A high percentage of residents with well water, 17%, indicated the
option of other in their responses.
Strategies for dealing with contaminated water varied by gender, as well. Nearly
60% of female respondents preferred bottled water compared to 45% of the male
respondents.
Significant differences also emerged when considering occupation. Over half of the
respondents classified as employed in town or retired chose the bottled water option
compared to only a third of the respondents who farm in some capacity. Almost half of the
respondents who farmed and held jobs in town indicateda preference for purification
systems. The greater preference for purification systems by this group could be caused by
their commitment to a well water system.
Rank of environmental concerns among national political issues
A ranking of the importance of environmental concerns among national political issues
was requested by the survey. Choices ranged from environmental concerns having a top
priority to a bottom priority at the national level. These responses are summarized in Table
2. The survey results indicated that over half of the respondents consider environmental
issues to be a top or high priority national political issue. The vast majority of the
respondents (85%) rank environmental issues to be at least in the middle or above in
importance.
Rankings of environmental concerns among national issues differed significantly by
occupation. Of the respondents employed in town, 68% ranked environment^ issues as a
top or high priority compared to only 37% of those respondents engaged in farming. Over
26% of those who farm considered environmental issues on a national level to be a low or
bottom priority.
The ranking of environmental issues differed by the gender of the respondents. Over
72% of female respondents consider environmental concerns to bea top or high priority
national political issue, compared to,53% of male respondents. Overall, however, 85% of
both male and female respondents ranked environmental issues as a middle, top, or high
priority national political issue.
Rank of environmental concerns among local poUtical issues
The ranking of environmental concerns among local political issues are presented in
Table 3. The results for this question are similar to the previous question. This indicated
that a large fraction of the respondents believed that environmental issues, ^e both a national
and local concern. At the local level, environmental concerns were considered to be a top or
high priority local political issue by over half of the respondents. Over 80% of the
respondents rank environmental concerns in the middle or higher among local political
issues.
Differences emerge again in the rankings when occupation was considered. As in the
previous question, respondents who farmed ranked environmental issues lower than other
occupational groups, and 22% indicated that they ranked environmental issues as a low or
bottom priority. Interestingly, responses from those who farm and hold jobs in town are
more similar in their overall rankings to retired and town workers overall than to those
respondents classified as farming only. At least 86% of those who work in town in some
capacity or who are retired rank environmental issues at the local level to be middle to top
priority. A somewhat less, but still strong majority of the respondents who farm ranked
environmental issues at the local level to be middle to top priority.
The ranking of environmental concerns as a local political issue also differed by the
educational level of the respondents. Thirteen percent of respondents that have education
levels less than high school were uncertain as to how they ranked environmental issues at the
local level. This percentage is much larger than the other groups. Respondents who are
high school graduates or have some college or technical school experience were more
inclined than other educational groups to rank environmental concerns as a local political
issue as a low or bottom priority.
Attitudes toward large confinement operations
Three questions were included in the survey to measure respondents concerns about
potential nitrate contamination if a large confinement operation were located near their
homes. The questions were the same except for varying the proximity of the confinement
operation. Tables 4 through 6 summarize the responses to these questions. The percentage
of respondents who would be seriously concerned about the potential for nitrate
contamination increased markedly as the confinement facility located closer to the
respondents' homes. These percentages, reported in Appendix A, ranged from 46% when
the location was 5 miles away to 77% when the facility was located one half mile away. In
all three questions, over 80% of the respondents are somewhat to seriously concerned about
the potential for nitrate contamination from confinement operations. This percentage
increased as well when the confinement operation was located closer to their homes.
Reaction to the location of confinement operation 5 miles from residence
The level of concern of respondents to the location of a large confinement operation
five miles from their home was related to age, occupation, education, and source of drinking
water supply of the respondents. Table 4 summarizes the responses. Residents with rural or
well water were less concerned than respondents depending on municipal water systems.
Over 20% of both rural and well water users indicated that they were not at all concerned
about the safety of their drinking water compared to only 9% of the municipal water users.
Survey respondents 60 years or older had a significantly larger percentage of seriously
concerned responses compared to the younger groups; however, the differences became
negligible when comparing the percentages of each age group that are somewhat to seriously
concerned about nitrate contamination. More than 80% of all three age categories were
somewhat to very concerned about the potential for nitrate contamination from a confinement
operation located five miles from their residence.
Farm employed and retired respondents had a higher percentage of seriously
concerned responses than those employed in town or farmers with second jobs in town.
Farmers with second jobs had a larger percentage of not concerned responses than the other
groups as well (26.8%).
The survey results indicate that responses are sensitive to educational level.
Respondents with some college or technic^ school experience had the lowest percentage of
seriously concerned responses (39%) versus high school graduates (52%). The differences in
the groups are not significantly different when considering combined percentages of seriously
and somewhat concerned responses regarding the location of a confinement operation five
miles away.
Reaction to the location of confinement operation 1.5 miles from residence
The levels of concern if a confinement facility were located within 1.5 miles of the
respondents* homes are displayed in Table 5. Water source, age, and occupation
significantiy influence the pattern of responses. The results under this scenario demonstrate a
greater level of concern about nitrate contamination which is reflected in the much higher
percentages of the somewhat to seriously concerned responses.
Rural water system and well water users had a significantiy higher percentage of not
concerned responses than municipal water users, 19%, 12%, and 4% respectively.
However, the majority of respondents in all three groups indicated that they would be
somewhat to seriously concerned about the potential for contamination from the siting of a
large hog facility 1.5 miles away. These percentages ranged from 80% for the rural water
users to 92% for the municipal water users.
Respondents age 60 years or older were more seriously concerned (73%) than
younger respondents (59%) about the potential for nitrate contamination. The three age
groups are similar in their overall percentage of somewhat and seriously concerned
responses. These percentages ranged from 86% for the under 45 years of age group to 92%
for the group 45-59 years old.
Seventy one percent of tiie survey respondents who were retired indicated that they
would be seriously concerned about a confinement operation located 1.5 miles from their
home compared to only 56% of those respondents who farmed and held second Jobs in town.
Twenty one percent of the latter group responded that they were not at all concerned about
the potential for nitrate contamination in this scenario.
Reaction to the location of confinement operation .5 miles from residence
The third variation of the confinement question asked respondents how concerned they
would be if a large operation located within one halfmile of their homes. Table 6 provides
a summary of the responses. An overwhelming majority of respondents, 90%, would be
somewhat to seriously concerned about the potential for nitrate contamination. Several
factors are related to Ae responses including age, occupation, water source and income.
Age, occupation, and water source are again significant while income is significant for the
first time. High income respondents had a larger percentage of not concerned responses
(12%) compared to the other income groups (5%). They were also significantly lower in
their percentage of seriously concerned responses as' well (70%) compared to moderate
(77%) or low income respondents (80%).
Rural water system users had a significandy higher percentage of not concerned
responses (15%) compared to the well (8%) and municipal water users (3%). Rural water
users were also less likely than municipal water users to feel somewhat to seriously
concerned about potential nitrate contamination.
Occupational differences followed the pattern in the previous twovariations of the
question. Respondents who farmed and held second jobs in town are significantly less
concerned about the potential for nitrate contamination from a confmement operation located
within one halfof a mile of their homes compared to respondents employed in town. Almost
15% of the former group indicated that they were not at all concerned about the
contamination potential.
Responses to a halfmile proximity to a large hog facility considering respondent age
were similar to responses in the previous two questions. Respondents 60 years or older were
more seriously concerned Uian those under 45 years of age; however, 90% of all age groups
are somewhat to seriously concerned about the potential for nitrate contamination.
Summary and Conclusion
This report summarized the findings ofa survey ofAdams and Clarke county
residents' attitudes toward environmental concerns, options for dealing with potential nitrate
contamination, and reactions to a potential siting of large scale hog facilities in their area.
Both counties are rural, sparsely populated, and largely dependent on surface reservoirs for
water supplies. The survey results indicated no significant difference in the responses to the
hog lot siting or environmental questions based on county of residence. Although the survey
results can be generalized to only Clarke and Adams counties, the absence ofany difference
may suggest that similar opinions might be found in other rural counties.
Persons living in rural parts of the state demonstrated a strong interest in
environmental issues. A majority of the respondents (58%) thought environmental issues
were a top or high national priority and a higher percentage thought that they were a top or
high priority local political issue (60%). An interesting finding was that respondents who
farm and have second jobs are similar in their ranking of the importance of environmental
issues to town and retired workers than to respondents who farm solely.
Respondents expressed a high level of concern for water quality if a large hog facility
were sited within 5 miles of their residence. Although the level of concern rose with
increased proximity to a large scale hog facility, 46% of the respondents reported that they
would be seriously concerned about water quality if a facility were located 5 miles from their
residence with another 37% somewhat concerned. Siting livestock facilities away from
communities does not remove the concern over water quality. In a state where locating a
large hog facility more than 5 miles away from a residence is nearly impossible, a potential
rift may emerge between the primary beneficiaries of animal agriculture and those who may
suffer the environmental consequences.
Paradoxically, people engaged in farming were more concerned about a large
confinement operation locating near them than those employed in town or retired. However,
respondents engaged in farming were much more likely to consider environmental concerns
at the local and national level as a low priority.
Greater levels of concern about the potential for nitrate contamination from
confinement operations were positively associated with age. Older respondents were more
seriously concerned about the environmental impact of large confinement operations than
younger respondents. In a state with a high proportion of elderly citizens, especially in rural
areas, this age factor may result in higher levels of concern for water quality from siting of
livestock facilities.
The survey instrument did not address the odor issue which is also an important
consideration in the siting of livestock facilities in rural areas. Unlikewater quality, where
contamination levels can be measured, a quantifiable, objective measure of odor levels is
more difficult to achieve. Although an odor scaling is not currentiy feasible, many of the
water quality issues associated with the siting of livestock facilities are also present for air
quality issues. In the immediate sense, reactions to some air quality cases may be more
intense than in water quality cases. As ability to measure manure odors improves, similar
research needs to be undertaken on economic issues associated with odor problems such as
impacts on land values, willingness to pay for control measures, and feasibility of strategies
for dealing with hog lot odors.
The high levels of concern over water quality and large scale livestock facilities from
people living as much as 5 miles away from a site indicate there is an awareness of the
interdependence between city and farm issues in rural areas. While agricultural engineering
research can demonstrate that nitrate contamination to water supplies from livestock facilities
can be minimized by proper construction and maintenance of lagoons and proper
incorporation of wastes into the soil, the results indicate that rural residents of all
backgrounds still have concerns (Blake, Nelson and Allmars, 1976; Ritter, Walpole and
Eastbum, 1980). Community involvement in discussing alternative waste and odor
management technologies may increase awareness and alleviate some of the concerns
associated with expanded livestock facilities, continued inspection of facilities and
enforcement of environmental regulations will also beneeded. However, our survey results
suggest widespread concerns may remain.
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APPENDIX A: Survey Results
1. From the list below, please indicate your PRIMARY source of drinking water.
%
Well water ^5 21.4
Rural water 52 11.7
Municipal water system 276 62.2
Bottled water 18 4.1
Other 3 0.7
2. On average, how many gallons of bottled water do you consume in a week? (n=431)
%
None 360 83.5
1-3 42 9.7
4-6 21 4.9
More than 6 8 1.9
3. (Answer only if you use bottled water) From the list below, please indicate the reasons
why you use bottied water. (Pl^e check all that apply)
# %
My tap water is known to be contaminated with nitrates 10 14.0
I am concerned that my tap water might be contaminated
with nitrates
1^ 26.7 .
My tap water is contaminated with something other than
nitrates
13 18.3
Bottled water tastes better than my tap water 37
I use bottled water no matter where I am 7 9.8
4. If all of the drinking water in your area became contaminated with nitrate-levels above the
legal limit, how would you deal with the problem? (n=444)
%
Go to exclusive use of bottled water for cooking
and drinking
215 50.7
Buy a water purification system 142 32.0
Move out ot area 12 2.7
Nothing 20 4.5
Other 45 10.1
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5. Among NATIONAL political issues, where do you rank environmental concerns? (n=431)
%
Top priority 55 12.6
High priority iOl 46.2
Near the middle 117 26.9
Low priority 28 6.4
Bottom priority 10 2.3
Uncertain 20 4.6
6. Among LOCAL political issues, where do you rank environmental concerns? (n=433)
%
Top priority
00
20.2
High priority 176 40.4
Near the middle 113 25.9
Low priority 33 7.6
Bottom priority 7 1.6
Uncertain 16 3.7
1. Assume that a new 1,000-sow confinement swine facility is going to be builtwithin 5
miles of your house. If this were the case, how concerned would you be that the application
of the manure from the new facility might lead to further contamination of your local
drinking water? (n=441)
# %
Seriously concerned 207 46.9
Somewhat concerned 160 36.3
Not at all concerned 65 . 14.7
Uncertain 2.0
8. Assume that a new l,0(X)-sow confinement swine facility is going to be built within 1.5
miles of your house. If this were the case, how concerned would you be that the application
of the manure from the new facility might lead to further contamination of your local
drinking water? (N=440)
%
Seriously concerned 291 66.1
Somewhat concerned 100 22.7
Not at all concerned
00
8.6
Uncertain 11 2.5
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9. Assume that a new 1,000-sow confinement swine facility is going to be built within .5
miles of your house. If this were the case, how concerned would you be that the application
of the manure from the new facility might lead to further contamination of your local
drinking water? (n=440)
%
Seriously concerned 341 77.5
Somewhat concerned 60 13.6
Not at all concerned 27 6.1
Uncertain 12 2.7
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APPENDIX B: Characteristics of the Survey Population
Sex (n=436) %
Male 265 60.8
Female 171 39.2
Age (n~436) %
Under 26 years old 11 2.5
26-45 years old 126 28.9
45-59 years old 105 24.1
60 years or older 194 44.5
Years of education (n=433) # %
Eight years or less 23 5.3
Some high school 27 6.2
High school graduate 160 37.0
Some college or technical school 135 31.2
College graduate 62 14.3
Advanced degree 26 6.0
Employment (n=426) %
Employed in town 152 35.7
Farming 49 11.5
Farming and second job(s) in town 41 9.6
Self-employed 52 12.2
Public assistance 9 2.1
Retired 123 28.9
Home ownership (n=429) %
Own 360 83.7
Rent 69 16.0
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Characteristics of the Surrey Population (continued)
Household characteristics (n=431) # %
Single individual living alone 95 22.0
Single head of household with children living at home 14 3.2
Couple with children living at home 128 29.7
Couple without children (or children not living at home) 185 42.9
Other 9 2.1
Do you expect to live in area 5 yrs. from
now? (n=424)
# %
Yes, definitely (100% certain) 206 48.1
Probably (75% chance) 138 32.2
Maybe (50% chance) 35 8.2
Possibly (25% chance) 22 5.1
Definitely not (0% chance) 6 1.4
Other 19 4.4
Do you expect to lire in area 20 yrs. from
now? (n=426)
# %
Yes, definitely (100 % certain) 93 21.9
Probably (75% chance) 100 23.6
Maybe (50% chance) 70 16.5
Possibly (25% chance) 60 14.2
Definitely not (0% chance) 55 13.0
Other 46 10.8
Household Income
(n=431)
# %
Below $20,000 187 41.8
$20,000-$49,000 210 47.0
$50,000 and above 50 11.2
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